The purpose of this study is to utilize the Three Stage Least Squares (3SLS) of the simultaneous equation estimation approach to revisit the possible cross relationship between IPO initial returns and aftermarket risk. A structural form equation system of IPO initial returns and aftermarket risk equations is estimated first to obtain the structural form coefficients. The analytically derived reduced form coefficients are then calculated to analyze the net effects of each exogenous variable on two endogenous variables. Major findings of this study are as follows. First, the signs of net effects of all exogenous variables on IPO initial returns and aftermarket risk are the same. In other words, any change in exogenous variables, IPO initial returns and IPO aftermarket risk will change in the same direction, i.e., the higher (lower) the IPO initial returns, the higher (lower) the IPO aftermarket risk. Second, the less the degree of corporate governance, the higher the IPO initial returns and aftermarket risk. Third, the higher the market risk or return before IPO, the higher the IPO initial returns and aftermarket risk.
INTRODUCTION
The abnormal returns of initial public offerings (IPO) or the so-called IPO initial returns have always been one of the most popular areas heavily studied by finance academics. Two major hypotheses, the asymmetric information and the market overreaction hypotheses, of the IPO initial returns have been proposed in most literature. The hypothesis of asymmetric information states that IPO initial returns are resulted from asymmetric information between/among underwriters, IPO companies, and investors (Baron, 1982; Rock, 1986; Chalk & Peavy, 1987; Carter & Manaster, 1990; Gompers, 1996; Welch, 1989; Ma & Hu, 2003) . The market overreaction hypothesis argues that IPO initial returns are consequences of IPO aftermarket overreaction, price stabilization policy of the underwriters, and effects of speculation bubbles (Ritter, 1984; Rock, 1986; Booth & Smith, 1986; Aggarwal & Rivoli, 1990; Chemmanur, 1993; Ruud, 1993; Chowdhry & Nanda, 1996; Cassia et al., 2004; Ma & Hu, 2003; Peng & Wang, 2007) . Among these, the aftermarket risk is found to have positive impact on IPO initial returns (Ritter, 1984; Aggarwal & Rivoli, 1990; Ruud, 1993; Chowdhry & Nanda, 1996; Cassia et al., 2004; Peng & Wang, 2007) .
By contrast, Sherman (2005) focused on how IPO initial returns affect the aftermarket price fluctuation. Theoretical derivation found that if a country switches from auctions to bookbuild IPOs, underpricing is expected to increase, but because more information is produced in the IPO, aftermarket volatility is expected to decrease. Pettway et al. (2008) applied empirical data of Japan to discuss the influence of IPO initial returns on aftermarket fluctuation as a component of the aftermarket risk is ex-ante firm risk. However, their conclusions were opposite to Sherman's findings. The IPO initial returns are found to be positively correlated to IPO aftermarket risk. Gleason et al. (2008) also used initial returns as the independent variable to analyze the effect of IPO underpricing on aftermarket short-term and long-term volatilities of stock returns. Results showed that the higher the IPO initial returns are, the higher the IPO aftermarket risk is for venture-backed issuing company.
Previous studies on the relationship between initial returns and aftermarket risk are all estimated and tested using single equation approach. In other words, the effect of initial returns on aftermarket risk and vice versa are all estimated and tested under ceteris paribus assumption. However, according to the above-mentioned IPO-related empirical documents, there may exist a simultaneous relationship between IPO initial returns and aftermarket risk 1 . The purpose of this study is to utilize the Three Stage Least Squares (3SLS) of the simultaneous equation estimation method to analyze the simultaneous relationship between IPO initial returns and aftermarket risk. A structural form equation system of IPO initial returns and aftermarket risk equations is estimated first to test and obtain the structural form coefficients. The analytically derived reduced form (ADRF) coefficients are then calculated to analyze the net effects of each exogenous variable on two endogenous variables.
This study is the first attempt in literature to investigate the simultaneous relationship between IPO initial returns and aftermarket risk using a total of 637 IPO company data in Taiwan for the period 1997-2008. While most previous literature focused on IPO initial returns, this study turns more attention to IPO aftermarket risk. Variables of the deviations of seat control to voting right and voting right to cash right will be considered in the model to investigate the importance of corporate governance to aftermarket risk. The simultaneity of IPO initial returns and aftermarket risk is then considered to find out their actual relationship. The net effects of exogenous variables on IPO initial returns and aftermarket risk are then lastly presented. 1 If initial return is endogenously determined with aftermarket risk through aftermarket risk function, then single equation OLS estimates will be biased and inconsistent. Hausman (1978) originally proposed a test statistic for endogeneity based upon a direct comparison of coefficient values. Here, we utilize the version of the Hausman test proposed by MacKinnon (1989, 1995) , which carries out the test by running an auxiliary regression. Results show that the test significantly rejects the hypothesis of consistent OLS estimates. In other words, the endogeneity is present and a simultaneous equation approach is more appropriate than single equation approach.
LITERATURE REVIEW
The first major hypothesis of the IPO initial returns is the asymmetric information hypothesis. The hypothesis of asymmetric information assumes that IPO initial returns are resulted from asymmetric information between/among underwriters, IPO companies, and investors. Baron (1982) believed that there exists asymmetric information between IPO companies and underwriters. Therefore, IPO companies tend to underprice the offer price when facing higher uncertainty in stock market. Rock (1986) proposed "the winners' curse" hypothesis where IPO underpricing is a result of asymmetric information between well-informed and uninformed investors in the market. Chalk Results indicate that public disclosure of information pertaining to innovation will help issuers to reduce their IPO costs.
The second major hypothesis of the IPO initial returns is the market overreaction hypothesis. Different from the asymmetric information hypothesis, the market overreaction hypothesis states that IPO initial returns are consequences of IPO aftermarket overreaction, price stabilization policy of the underwriters, and effects of speculation bubbles. Rock (1986) and Chemmanur (1993) found that there was a significant relationship between economic condition and the magnitude of underpricing. The magnitude of IPO underpricing would be smaller when economy is in good condition. Ma and Hu (2003) found that other than underestimated by underwriters, market overreaction might also be a reason, and the lower the underwriting price, the more market participants. This was the so-called "purchase signal". When an IPO company expected more "purchase signals", its price will be underpriced more, representing higher market reaction.
Smith (1986) believed that the underwriters might try to stabilize the stock price after IPO if they were worried that stock price will be lower than the offer price and, thus, jeopardizing company's reputation. Therefore, price stabilization policy of underwriter particularly influenced IPO initial returns. Ruud (1993) also stated that the distribution of IPO initial returns would tend to have a positive skewness with a peak around zero. He believed that this was the result of aftermarket price stabilization policy used by the underwriter. Aggarwal and Rivoli (1990) focused on the returns of stocks listed after 250 days. They found that there exists no underestimation in underwriting price. Due to good market condition, overoptimistic by investors, or excess demand by investors who missed buying IPO stocks during underwriting period, there will be created the "fads" after IPO and stock prices will be overpriced temporarily. After speculation bubbles are broken, the excess returns might be reversed due to the correction of misrecognition. This also explained why the stock prices of some IPO companies did not enjoy a positive long-term performance.
Later, Vakrman and Kristoufek (2015) proxy the investor's attention before and during the day of the offering using the Internet searches on Google. They found that investor's attention remains a strong component of the high initial returns, primarily for the high sentiment periods. They further demonstrate that the investor's attention partially explains the overoptimistic market reaction and thus also a part of the long-term underperformance. Malhotra and Nair (2105) examined the first day returns of 288 book-built IPOs in India for the period from 2004 to 2010. Results showed that over-subscription and market volatility were the major factors influencing Indian IPO underpricing, implying that Indian investors overreact to the market. Deng and Zhou (2016) hypothesized that the initial return contains a fundamental underpricing, represented by the 21st day return, and an overreaction, represented by the difference between the initial and 21st day returns. They found that initial return is driven more by short-term and market factors that cause overreaction and the 21st day return is affected more by an issuer's fundamentals. Recently, Komenkul, Sherif, and Xu (2017) used the market-feedback hypothesis to investigate the signaling effects for the detection of speculative stocks in relation to the degree of their prior IPO underpricing. By using a unique data set from Thai stock market of the so-called 'Turnover List (TOL)', they found a significant positive relationship between the magnitudes of the IPO underpricing and the probability of an IPO firm being classified officially as speculative on the TOL. They further found that 6-month abnormal return after going public increases the probability of speculative dealing in the IPOs.
The above-mentioned studies all focused on factors influencing IPO initial returns. Among these, the aftermarket risk is found to have a positive impact on IPO initial returns. On the other hand, theoretical derivation by Sherman (2005) found (2) where RISK and IR is the IPO aftermarket risk and initial returns, respectively, defined previously. We expect IPO initial returns to be positively correlated to aftermarket risk (Pettway et al., 2008;
Gleason et al., 2008). SEO is a dummy variable
representing IPO companies with or without seasoned equity offering in one year. We expect the correlation between SEO and aftermarket risk to be negative.
SEATCON is the deviation between seat control
and voting right and is calculated as the difference between the percentage of directors under control and the percentage of voting right of share-holding. The higher is the deviation, the weaker is the corporate governance and, thus, the riskier firm is facing (Lin & Chang, 2009) . CONCASH is the deviation between voting right and cash right, one of the other corporate governance variables considered, and is also expected to be positively correlated to RISK (Lin & Chang, 2009 
Data description
The descriptive statistics of all variables are shown in 
EMPIRICAL RESULTS DISCUSSION
As mentioned previously, there exists a cross relationship between IPO initial returns and aftermarket risk. Note: IR represents IPO initial returns, SEATCON is the deviation between seat control and voting right, CONCASH is the deviation between voting right and cash right, BH refers to the percentage of shares held by external large shareholders, RISK represents IPO aftermarket risk, S represents the market volatility before IPO, M represents the market power, LNYEAR is the age of company from its establishment to public offering, ROA is the return on assets in previous year, LNS represents the size of IPO, DR is the debt ratio, LNTA represents the size of the company, BR is the winning rate of IPO lottery, and IN is the total percentage of shares held by directors. The definition of each variable is described in subsections 2.1 and 2.2.
reduced form (ADRF) coefficients are then calculated to analyze the net effects of each exogenous variable on two endogenous variables.
3SLS estimation results of IPO initial return structural form equation
The 3SLS estimation result of IPO initial return structural form equation and its associated expected sign of each independent variable are shown in Table 2 . As shown, most independent variables, including UND, RISK, LAGDAY, M, and BR, are found to be statistically significantly relat- Note: ***, **, and * represent significance level of 1%, 5%, and 10%, respectively. The definition of each variable is described in the end note of Table 1 .
Specifically, the variable of aftermarket risk (RISK) is positively correlated to IPO initial returns at 10% significance level as expected. In other words, the higher the aftermarket risk, the higher are the IPO initial returns. Variables of AUD, VC, LNTA, IN, and D 2 are, however, not statistically significant. Variable D 3 is found to be negatively correlated to IPO initial returns at 1% significance level and is not consistent with the expected sign. This result indicates that IPO initial returns may not be lower with auction or book building underwriting system in Taiwan.
3SLS estimation results of aftermarket risk structural form equation
The 3SLS estimation result of aftermarket risk structural form equation and its associated expected sign of each independent variable are shown in Table 3 . As shown, most independent variables, including IR, SEATCON, BH, S, and LNYEAR are found to be statistically significantly related to aftermarket risk and are consistent with the expected signs. Specifically, variable of IPO initial returns (IR) is positively correlated to aftermarket risk at 5% significance level as expected. In other words, the higher are the IPO initial returns, the higher is the aftermarket risk. This result is consistent with findings of Pettway et al. (2008) and Gleason et al. (2008) . Note: ***, **, and * represent significance level of 1%, 5%, and 10%, respectively. The definition of each variable is described in the end note of 
The analytically derived reduced form coefficients of the 3SLS estimation
In order to find out the net effects of each exogenous variable on IPO initial returns and aftermarket risk, the analytically derived reduced form (ADRF) coefficient of each independent variable is calculated and presented in Table 4 . As shown, the net effects or the ADRF coefficients of all exogenous variables on IPO initial returns and aftermarket risk are all with the same signs. This result, as expected, again confirms that IPO initial returns and aftermarket risk will be moving in the same direction when there is shock by any exogenous variable. In terms of the net effect of each exogenous variable on two endogenous variables, we will only discuss those variables with higher significance level in 3SLS structural form equations estimation as follows.
First, for every 1% decrease in the degree of corporate governance representing by the deviation of seat control and voting right control, the IPO initial returns and aftermarket risk will increase 0.00634% and 0.0062%, respectively. Second, for every 1% increase in the percentage of shares held by external large shareholders, the IPO initial returns and aftermarket risk will decrease 0.0969% and 0.00951%, respectively. Third, for every 1% increase in the market volatility before IPO, the IPO initial returns and aftermarket risk will increase 0.9741% and 0.0956%, respectively. Fourth, for every 1 unit increases in the age of the firm, the IPO initial returns and aftermarket risk will decrease 0.029% and 0.0029%, respectively.
Fifth, using market return to represent market power before IPO, for every 1% increase in market power, the IPO initial returns and aftermarket risk will increase 0.5373% and 0.00452%, respectively. Sixth, for every 1% increases in the winning rate of IPO lottery, the IPO initial returns and aftermarket risk will decrease 0.1036% and 0.00087%, respectively. All these exogenous shock on IPO initial returns and aftermarket risk above are consistent with the expected signs. Lastly, however, if IPO firm conducts seasoned equity offering in one year, the IPO initial returns and aftermarket risk will unexpectedly increase 0.0415% and 0.00408%, respectively. And, using book building or a half public offering and a half book building as the underwriting system, the IPO initial returns and aftermarket risk will increase 0.3984% and 0.00617%, respectively. Major findings of this study are as follows. First, the signs of the net effects of all exogenous variables on IPO initial returns and aftermarket risk are all the same. In other words, any change in any exogenous variables, IPO initial returns and IPO aftermarket risk will change in the same direction. They are positively correlated, i.e. the higher (lower) the IPO initial returns, the higher (lower) the IPO aftermarket risk.
Second, the less degree of corporate governance, the higher the IPO initial returns and aftermarket risk. For every one percentage deviation of the controlling right vs. voting right, aftermarket risk will increase to 0.0062%, while IPO initial returns will increase to 0.0634%. For every external large share-holder holding one more percentage of shares, IPO aftermarket risk will decrease to 0.00951%, while IPO returns will decrease to 0.0969%.
Third, the larger the market risk before IPO, the larger the IPO initial returns and aftermarket risk. Every 1% increase in market return volatility, IPO initial returns and aftermarket risk will increase to 0.9741% and to 0.0956%, respectively. For every 1% increase in the market power during public offering period, IPO initial returns will increase to 0.5373%, while aftermarket risk will increase to 0.00452%.
Fourth, the longer is the establishment of the company and the higher winning rate of IPO lottery, the less are the IPO initial returns and aftermarket risk. Fifth, using book building or a half public offering and a half book building as the underwriting system, the IPO initial returns and aftermarket risk will be higher. Lastly, if IPO companies conduct seasoned equity offering in one year, IPO initial returns and aftermarket risk will increase to 0.0415% and 0.00408%, respectively.
